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(54) Apparatus and method for the reduction of snoring 



(57) An apparatus for intraoral use including a 
framework having an upper curved platform and a lower 
curved platform, each of the platforms being defined by 
two walls extending from and separated by a floor, a ma- 
terial bonded to the upper and lower curved platform 
adapted to be molded in a shape suitable for relatively 
snugly receiving maxillary teeth of a user and for rela- 



tively loosely receiving mandibular teeth of the user 
when the user's mouth is closed in a normal closing 
arch, and a cavity formed between the upper and lower 
platforms adapted to receive the tongue of the user. The 
apparatus may also include an adjustment mechanism 
for adjusting a position of the upper platform with respect 
to the lower platform. 
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BACKGROUND OF THE INVENTION 

The present invention relates to an oral apparatus 
for use in the treatment of snoring, and particularly to a 
dental orthosis for use during sleep to treat snoring. 

Lay people are commonly familiar with the symp- 
toms ot snoring, so little need be said in this regard. In 



ber, the tongue is held forward into the chamber. The 
device is held in place by fixation to the teeth of the upper 
jaw. A similar type of device, disclosed in U.S. Patent 
No. 4,304,227 to Samelson. includes channels for in- 
sertion of the upper and lower teeth and a socket into 
which the tongue is inserted. The tongue is held in place 
in the socket. The Samelson device prevents air from 
escaping from the patient's mouth by a front plate which, 
when inserted, fits over the exterior portion of the pa- 



min^in^nlnZi 6 f™** ^ amUSement ^ nd 10 tient ' s "P s - Tne i aws a™ 'ocked together during use and 

mmn, ,nrr,mmn, D n^ 0 ,,, , ™„„ - the tongue is prevented from resting In its normal posi- 

tion- This type of device may cause problems if the pa- 
tient's nasal passages are clogged or if the patient 
coughs or vomits during sleep. 

U.S. Patent No. 4,715,368 to George discloses a 
device which includes upper and lower channels, includ- 
ing depressions into which the teeth fit. A beak with an 
orifice at the front end is provided in the center of the 
mouthpiece which parts the lips to allow air to pass 



minor inconvenience. In more severe cases, however, 
it can disrupt sleep and even be a manifestation of a 
serious condition such as obstructive sleep apnea 
(OSA) syndrome, in which the sufferer must be awak- 
ened. 

The major methods of treament and aids to patients 
with obstructive problems of breathing were developed 
by Friedrick von Esmarch. As a military surgeon during 
the many wars in central Europe in the 19th century, he 

observed that many battlefield deaths occurred due to 20 through The tongue is held in place"by flangls e^xtend- 
blood loss and/or strangulation. The principles that he 
developed to maintain an airway are still the primary 
principles in use today. 



The simple, if somewhat crude, method that he 
used was to pull the tongue forward and to maintain this 21 
position by placing a skewer through the exposed part. 
This accomplished three major changes that form the 
principles which he recorded. The tongue was forward 
and largely clear of the throat, the jaws were open, and 
the lower jaw was moved forward. These three actions 3C 
provided a considerable increase in the available airway 
of the oral pharynx. 

Von Esmarch made another oral device which fitted 
to the teeth of the upper and lower jaw and by using his 
previously developed principles, this device produced a 35 
more open airway without pain or injury to the tongue. 

Almost all devices developed and used for this pur- 
pose during the twentieth century employ the same ba- 
sic form and functions of the von Esmarch device. The 
advent of modern dentistry has permitted refinement 40 
and improvements which enhance the aid to the patient 
with increased tolerance and comfort. There have been 
many patents issued for devices to help control snoring 
and obstructive sleep apnea. Most of them follow the 
von Esmarch principles. 4 s 

For example, U.S. Patent No. 1,674,336 to King dis- 
closes a respirator which includes upper and lower 
channels to support the upper and lower teeth respec- 
tively. The device is provided with a central air passage 
which opens into the channels through which air is ex- so 
haled. Projections are provided integral with an upper 
portion of the body of the device, defining between them 
an air channel. These projections support the tongue so 
that it does not block the air passages. In practice, this 
device is ineffective since the position of the tongue is ss 
such that the air passages are blocked. 

At least one device provides a tongue chamber in 
front of the mouth. By creating a vacuum in this cham- 



ing inwardly from the lower channel. This device has at- 
tendant disadvantages in that it locks the jaws together 
and advances the lower jaw forward causing mandibular 
repositioning. This causes aggravation of tempo man- 
5 dibular joint problems and wearer discomfort. 

Another type of device is disclosed in U.S. Patent 
No. 4,901,737 to Toone. This device is a form of the von 
Esmarch device but with a marked exaggeration of 
opening of the jaw wedge. This type of device, which is 
* completely open in the front and preferably open at the 
top, across the palatal arch, requires mouth breathing, 
and so causes many complications, such as excess sal- 
ivation and/or dry mouth. Such a device would be con- 
traindicated in moderately severe or severe OSA. This 
device locks the jaws together and also repositions the 
mandible in an open and protrusive position, as com- 
pared with the normal closed position of the jaw. This 
displacement can cause discomfort and aggravate 
problems with the tempo mandibular joint. 

U.S. Patent No. 5,003,994, issued to Cook, disclos- 
es an oral apparatus for reducing snoring and prevent- 
ing sleep apnea which has a rigid shell with an upper 
tray, a lower cam structure to advance the mandible 
structure (lower jaw) forward with respect to the maxilla 
structure (upper jaw), stops to hold the mouth partially 
open, and a soft resilient pliable socket inside of the tray. 
This device is fitted such that the mandible is advanced 
forward with respect to the maxilia. Thus, this device suf- 
fers from the same drawbacks as the Toone device re- 
garding discomfort and potential tempo mandibular joint 
problems. 

U.S. Patent No. 5,092 ; 346 to Hays et al., provides 
a dental device which provides a channel for receiving 
the upper teeth and a ramp formed on the bottom portion 
to cam the lower jaw forward. The ramp surface engag- 
es the lower anterior teeth in a manner such that the 
lower jaw is moved into a more forward position than 
normal. This device, by displacing the lower jaw in a 
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more forward position, also causes problems with the 
tempo mandibular joint and pain and discomfort during 
use. 

Both the Cook and the Hays et at. patents include 
breathing apertures between the upper and lower chan- 
nels. These apertures are closed by the natural move- 
ment of the tongue during use, thus causing breathing 
problems. 

U.S. Patent No. 5,117,816 to Shapiro etal. provides 
an anti-snoring device which includes an upper surface 
portion which substantially covers all the upper teeth 
and a lower surface portion which contacts substantially 
all the lower teeth. An airway passage is provided in the 
center of the mouthpiece to permit breathing. The de- 



snugly fittingov^r maxillary teeth of a user, lower means, 
connected to the upper means, for loosely fitting over 
mandibular teeth of the user so as to allow the mandib- 
ular teeth to approach the maxillary teeth and come to 
rest in a normal closing arch such that a relative position 
of the maxillary teeth and the mandibular teeth when the 
apparatus is worn is the same as when the apparatus 
is not worn and to allow freedom of movement of the 
mandible in forward and side to side directions while 
preventing rear movement of the mandible, and adjust- 
ment means, connected to the upper and lower means 
for adjusting a position of the upper means with respect 
to a position of the lower means. 

According to one embodiment of the invention, an 



vice includes a downwardly extending flange intended is ora | apparatus is provided which 
to extend into the lingual (tongue side of the teeth) ves- 
tibule of the user to maintain a forward posture of the 
lower jaw. This device also may cause pain and discom- 
fort during use due to the forward placement of the jaw. 

Though not designed as anti-snoring devices, 
mouthguards, such as those sometimes used by ath- 
letes, provide upper and lower channels into which the 
teeth are inserted. The pliant material used to form the 
mouthguards are fitted to the individual by insertion into 
the person's mouth, after having been heated to soften 
the material. These devices are not suitable for use as 
anti-snoring devices since they provide no means by 
which the tongue is held in a forward position so as to 
prevent blockage of the esophageal airway. There is no 

space provided at all sufficient to receive the tongue be- 30 mandibular teeth of a user an^for'aVowinglreedom'of 

tween thfi Iinnpr and Invucr /-hannolo A^iHi*;™-,ii,. >i .... 



comprises upper 

means for receiving maxillary teeth of a user, lower 
means, connected to the upper means, for receiving 
mandibular teeth of a user so as to allow the mandibular 
teeth to approach the maxillary teeth and come to rest 
in a normal closing arch such that a relative position of 
the maxillary teeth and the mandibular teeth when the 
apparatus is worn is the same as when the apparatus 
is not worn, and adjustment means connected to the up- 
per and lower means for adjusting a position of the upper 
means with respect to a position of the lower means. 

According to one embodiment of the invention, an 
oral apparatus is provided which comprises upper 
means for receiving maxillary teeth of a user, lower 
means, connected to the upper means, for receiving 



tweenthe upper and lower channels. Additionally, these 
devices serve to lock the jaws together and prevent nat- 
ural movement. 

The KLEARAWAY Oral Appliance developed by Dr. 
Alan Lowe is a device for the treatment of snoring and 35 
OSA. However, this device has disadvantages in that it 
locks the jaws together and advances the lower jaw for- 
ward causing mandibular repositioning. This may cause 
aggravation of tempo mandibular joint problems and 
wearer discomfort. 4 o 

In addition to the above mentioned deficiencies, pri- 
or devices have also failed to accurately position the 
maxillary and mandibular teeth in the proper relative po- 
sitions. Typically, in constructing an oral apparatus, the 
doctor would have the patient protrude the mandible at 45 
the doctor's instructions, which was often not easily con- 
trolled, resulting in a misaligned apparatus. If. the pro- 
trusion was not correct; it would then be necessary to 
either refit the apparatus to provide the proper position- 
ing or to fabricate a completely new device. so 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
method and apparatus for reducing snoring that over- 55 
comes the above described disadvantages. 

According to one embodiment of the invention, an 
apparatus for intra-oral use comprises upper means for 



movement of the mandible in forward and side to side 
directions while preventing rear movement of the man- 
dible, and adjustment means, connected to the upper 
and lower means, for adjusting a position of the upper 
means with respect to a position of the lower means. 

Still other objects, features and attendant advantag- 
es of the present invention will become apparent to 
those skilled in the art from a reading of the following 
detailed description of the embodiments constructed in 
accordance therewith, taken in conjunction with the ac- 
companying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention of the present application will now be 
described in more detail with reference to the preferred 
embodiments of the device, given only by way of exam- 
ple, and with reference to the accompanying drawings, 
in which: 

. Fig. 1 is a.perspective view of the shell of the appa- 
. ratus according to the present invention; 

Fig. 2 is a cross-sectional view of the shell of the 

apparatus according to the present invention; 

Fig. 3 is a cross-sectional view of the shell of the 
. apparatus fitted with a moldable material according 

to the present invention; 

Fig. 4 is a rear view of the shell of the apparatus 
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according to the present invention; 
Fig. 5 is a perspective view of a fitted apparatus ac- 
cording to the present invention; 
Fig. 6 is a cutaway view of the air passages of a 
person fitted with the apparatus according to the 
present invention; 

Fig. 7 is a perspective view of one embodiment of 
the invention which comprises upper and lower 

members; 

Fig. 8 is a cross-sectional view of the apparatus 
shown in Fig. 7; 

Fig. 9 is a side view of the apparatus shown in Fig. 7; 
Fig. 10 is a rear perspective view of the apparatus 
shown in Fig. 7; 

Fig. 11 is a cutaway view of the air passages of a 
person fitted with the apparatus of Fig. 7; 
Fig. 1 2 is a perspective view of another embodiment 
of the invention which comprises upper and lower 
members; 

Fig. 1 3 is a side view of the apparatus shown in Fiq 
12; 

Fig. 14 is a rear view of the right side of the appa- 
ratus shown in Fig. 12; 

Fig. 1 5 is a rear cross-sectional view of the right side 
of the apparatus shown in Fig. 12; 
Fig. 1 6 is a side cross-sectional view of an exem- 
plary adjustment mechanism shown in Fig. 12; 
Fig. 1 7 is a rear view of the right side of the appa- 
ratus shown in Fig. 7; 

Fig. 18 is a side cross-sectional view of the exem- 
plary adjustment mechanism shown in Fig. 7; 
Fig. 1 9 is a perspective view of another embodiment 
of the invention which comprises upper and lower 
members; 

Fig. 20 is a side view of the apparatus shown in Fiq 
19; 

Fig. 21 is a cross-sectional view of the apparatus 
shown in Fig. 20; 

Fig. 22 is an expanded perspective view of the ad- 
justment mechanism shown in Fig. 1 9; 
Fig. 23 is a perspective view of another embodiment 
of the invention which comprises upper and lower 
members; 

Fig. 24 is a side view of the apparatus shown in Fiq 
23; a ' 
Fig. 25 is a cross-sectional view of the apparatus 
shown in Fig. 24; and 

Fig. 26 is an expanded perspective view of the ad- 
justment mechanism shown in Fig. 23. 



GENERAL DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention relates to an oral apparatus 
for use in the treatment of snoring, and particularly to a 
dental orthosis for use during sleep to eliminate or sub- 
stantially reduce loud snoring: The anti-snoring device 
according to the present invention consists of a substan- 



tially semi-circular hard shell or framework that holds a 
soft, moldable thermoplastic material. The molded ma- 
terial forms snugly over the maxillary (upper) teeth, thus 
preventing the appliance from being dislodged. The 
mandibular (lower) teeth will fit loosely into the moldable 
material in such a way that the lower jaw can open, close 
and move from side to side. 

The hard framework with a thin layer of moldable 
material extends posteriorly over the bicuspids and mo- 
lars in such a way as to prevent supra eruption of these 
teeth. The anti-snoring device according to the present 
invention is designed and fitted to allow the mouth to 
close in the normal arch of closure and not to forcefully 
thrust the mandible forward to prevent trauma to the 
*5 tempo mandibular joint and e liminate discomfort during 
use. This new device also allows complete freedom of 
movement of the mandible side to side, but does not 
allow the mandible to drop backwards. The device also 
allows voluntary, natural movement of the lower jaw for- 
20 ward while not forcing such forward movement. 

The hard shell of the appliance has an area be- 
tween the anterior maxillary and mandibular teeth into 
which the tongue protrudes during use. Thus, by open- 
ing the jaws slightly, enough for the tongue to move for- 
25 ward into the global cavity provided for it, the base of 
the tongue will be rotated downward and forward, open- 
ing the airway. This opening of the airway is further en- 
hanced by the natural reflex of the tongue to slide for- 
ward into the cavern between the front teeth, with the 
30 resulting elimination or substantial reduction of snoring. 
This appliance is safer than previous oral anti-snor- 
ing appliances, since the two jaws are not "locked" to- 
gether, allowing the wearer to sneeze, cough, or even 
vomit, around the appliance and not aspirate. The chan- 
ts nel which is provided along the outer side of the appli- 
ance in a preferred embodiment of the appliance facili- 
tates oral breathing if the nasal passages are closed. 
However, with a normal patent opened nasal airway, the 
appliance discourages oral breathing and permits prop- 
<o er nasal breathing. 

According to another embodiment, the present in- 
vention comprises of a pair of upper and lower substan- 
tially semi-circular hard shells or members that hold a 
soft, moldable thermoplastic material. In the upper 
« member, the molded material forms snugly over the 
maxillary (upper) teeth, thus preventing the appliance 
frombeing dislodged. In the lower member, the mandib- 
ular (lower) teeth will fit loosely into the moldable mate- 
rial in such a way that the lower jaw can open, close and 
50 move from side to side. The upper ana lower members 
may be held in a fixed relationship to each other by an 
adjustment device. 

The adjustment device is fixed to the upper and low- 
er members and allows the relative positions of the up- 
55 per and lower members to be adjusted in at least one 
dimension. The adjustment device may thus include lon- 
gitudinal screws which control forward and rearward ad- 
justment of the upper member relative to the lower mem- 
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ber, and/or vertical screws 1 .. Jch control a separation 
distance between a bottom surface of the upper mem- 
ber and a top surface of the lower member. The adjust- 
ment device may also include a periodic interlocking 
surface formed as part of the upper member which in- 
terlocks with a reciprocal periodic interlocking surface 
formed as part of the lower member. 

The upper and lower members with a thin layer of 
moldable material extend posteriorly over the bicuspids 
and molars in such a way as to prevent supra eruption 
of these teeth. The anti-snoring device according to this 
embodiment of the present invention is designed and 
fitted to allow the mouth to close in the normal arch of 
closure and not to forcefully thrust the mandible forward 
to prevent trauma to the tempo mandibular joint and 
eliminate discomfort during use. The device also allows 
complete freedom of movement of the mandible side to 
side, but does not allow the mandible to drop back- 
wards. The device also allows voluntary, natural move- 
ment of the lower jaw forward while not forcing such for- 
ward movement. 

The upper and lower members of the appliance de- 
fine an area between the anterior maxillary and mandib- 
ular teeth into which the tongue protrudes during use. 
Thus, by opening the jaws slightly, enough for the 
tongue to move forward into the global cavity provided 
for it, the base of the tongue will be rotated downward 
and forward, opening the airway. This opening of the air- 
way is further enhanced by the natural reflex of the 
tongue to slide forward into the cavern between the front 
teeth, with the resulting elimination or substantial reduc- 
tion of snoring. 

This embodiment of the appliance is safer than pre- 
vious oral anti-snoring appliances, since the two jaws 
are not "locked" together, allowing the wearer to sneeze, 
cough, or even vomit, around the appliance and not as- 
pirate. The channel which is provided along the outer 
side of the appliance in a preferred embodiment of the 
appliance facilitates oral breathing if the nasal passages 
are closed. However, with a normal patent opened nasal 
airway, the appliance discourages oral breathing and 
permits proper nasal breathing. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Fig. 1 is a perspective view of the shell 10 of the 
apparatus according to a' preferred embodiment of the 
present invention. The semi-circular shell 10 is made of 
a rigid or semi-rigid material which may be injection 
molded to create the desired shape. A single piece of 
plastic may be. used to form the shell. One such material 
is methylmethacrylate, which is a plastic material used 
for dentures. After the device is fitted, it may be cured. 
The curing process prevents undesirable absorption of 
mouth fluids, or cleaning fluids, and presents" a smooth 
non-irritating surface to the soft tissues of the mouth. 

Alternatively, according to a preferred embodiment. 



this device ma, £ made from a resilient semi-rigid poly- 
carbonate resin thermoplastic. The resin preferably has 
a specific gravity of about 1 .20, a tensile strength (yield) 
of about 9000 and a softening temperature of about 
310°F. One such material is sold by General Electric 
Company under the name of Lexan™, though other 
comparable materials may be used. 

For purposes of ease of description, the terms up- 
per, lower, front and rear have been used. It is under- 
io stood that these relative terms describe the device in its 
normal in-use position. That is, upper and lower refers 
to the portions of the apparatus which receive the max- 
illary and mandibular teeth respectively, front refers to 
that portion of the device facing the outside of the mouth 
'5 and rear refers to that portion facing the rear of the 
mouth toward the throat. 

Referring to Figs. 1 and 2, the shell 10 is provided 
with upper and lower platforms 1 2 and 14, respectively. 
The upper platform 1 2 is defined by front and rear walls 
20 or flanges 18 and 20, respectively, extending upwardly 
from the platform floor 16. The lower platform 14 is de- 
fined by front and rear walls or flanges 24 and 26, re- 
spectively, extending downwardly from the platform 
floor 22. The rear flange 26 extends substantially per- 
25 pendicular with respect to the floor 22 of the lower plat- 
form 1 4. At the intersection of the front sides of the upper 
front wall 1 8 and the lower front wall 24, an outer channel 
28 is formed around the outer circumference of the ap- 
paratus. The front side of the shell 10 is solid, and im- 
30 pervious to air. In particular, there is no aperture to per- 
mit breathing through the device when the device is po- 
sitioned in the mouth. If the wearer wishes to breathe 
through the mouth at all, it is necessary to draw air 
around the periphery of the device as described below. 
35 Resin layers 40, 42, respectively, are bonded to the 
platforms 12 and 14 (Fig. 3). These layers may be 
formed from an ethylene-vinyl acetate copolymer resin, 
and preferably from a resin having a softening and mold- 
ing temperature of about 150°F. One such material is 
to sold by the Du Pont Company under the name of El- 
vax™. 

According to a preferred embodiment of the present 
invention, the resin layers are formed from material 
which can be easily molded in the. user's mouth and thus 
45 conform to the configuration of the user's upper teeth 
and normal closing arch. This results in significant cost 
savings due to a reduction in the time required for fab- 
rication, fitting, and adjustment of the device. Further, 
the fitting of the device to allow for retention of the nor-. 
50 rnal closing arch of the user provides a significant ad- 
vantage over other known devices. This advantage re- 
sults from the elimination of the potential problems with 
the tempo mandibular joint and the substantial increase 
in comfort for the user during use. 
> 5 Individual fitting. of the apparatus to fit the user's nor- 
mal closing arch and teeth is simplified by the formation 
of the apparatus from a sheH'of a polycarbonate resin 
thermoplastic and having layers of acetate copolymer 
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resin bonded thereto. According to a preferred embod- 
iment, the acetate copolymer resin layer is about 3 to 4 
millimeters in thickness in the platform. Preferably, the 
acetate copolymer resin has a substantially lower sof- 
tening and molding temperature than that of the poly- 
carbonate resin-thermoplastic forming the shell. This 
simplifies the individual fitting of the device to the user's 
mouth. 

To fit the device to a particular user, the device is 
immersed in a hot fluid, preferably water, to impart a 
yielding nature to the acetate copolymer resin layer. In 
this manner, the resin layer accepts the user's distinctive 
tooth and dental closing arch configuration during the 
fitting process. 

Once the acetate copolymer resin is sufficiently 
moldable, the device is forcibly inserted against the us- 
er's upper jaw and teeth. The user then closes his/her 
mouth in a normal manner. This causes the lower teeth 
to be pressed against the resin layer in the lower plat- 
form. Upon cooling to ambient temperature, the acetate 
copolymer resin retains the user's tooth configuration, 
for ease of repeat placement by the user. Excess resin 
can be cut from the device to make the device more 
comfortable in use. 

It is important for the proper fitting of this device that 
the user is instructed to close his/her mouth normally, 
so that the fitted apparatus does not cause any unnat- 
ural forward movement of the lower jaw. In other words, 
when the apparatus according to the present invention 
is fitted in the user's mouth, the lower jaw is in substan- 
tially the same position as it is when the device is not 
inserted in the mouth, so that with respect to the upper 
jaw the normal closing arch of the user is maintained. 
When the fitted apparatus is inserted in the user's 
mouth, the device allows complete freedom of natural 
movement of the lower jaw side to side, but does not 
allow the lower jaw to drop backwards. However, as not- 
ed above, while forward movement of the lower jaw is 
permitted, the lower jaw is not forced into an unnatural 
forward placement during use. 

When fitted properly, the maxillary teeth are firmly 
engaged in the moldable material on the upper platform 
12. The maxillary teeth back to approximately the first 
molars on each side have the occluding surfaces indent- 
ed in the moldable material. The lower teeth go into the 
area provided by the lower platform 14. This. area should 
only be a rest or a stop for these teeth, so that the jaw 
will not be allowed to close all the way to fts normal point 
of closure. The fitted apparatus allows the jaw to rhove 
and barely has the teeth indented in it. The lower plat^ 
form 1 4 extends back to about the first molars to prevent 
super eruption of the teeth, to allow the jaws to be sup- 
ported, and to prevent pain. 

Fig.. 4 illustrates a rear view of the shell 10 appara- 
tus. As described above, a channel 28 is formed on the 
front side of the apparatus at the intersection of the up- 
per front wall 1 8 and the lower front wall 24. The channel 
28 forms an air passage around the outside of the ap- 



paratus when it is inserted during use. In the inside sur- 
face of the apparatus, a cavity 32 is formed at the inter- 
section of the rear side of the upper rear wall 20 and the 
lower rear wall 26. The tongue rests in the cavity 32 by 
* natural reflexive movement when the apparatus is in use 
to open the esophagal airway. 

Fig. 5 illustrates an apparatus 50 which has been 
fitted to a user's mouth. Teeth impressions 52 are 
formed when the apparatus is inserted against the upper 
10 jaw and teeth as described above. The lower teeth also 
form impressions, which are not shown in the drawings. 

Fig. 6 illustrates an apparatus in its in-use position 
in the mouth. For purposes of clarity, the resin layer has 
been omitted. The upper teeth 100 are snugly inserted 
75 in the impressions (not shown) in the upper platform 1 2. 
The lower teeth 102 rest in the impressions (not shown) 
in the lower platform 14 and are prohibited from back- 
ward movement by the wall or flange 26 of the lower 
platform 14. When the apparatus is inserted, the man- 
20 dibular leeth approach the maxillary teeth and come to 
rest in a normal closing arch, with the jaws separated 
from each other by the apparatus. The user's tongue 
(not shown) slides into the cavity 32 formed by the rear 
portion of the wall 20 forming the upper platform 1 2 and 
25 the wall 26 forming the lower platform 14. Specifically, 
by opening the jaws slightly, an amount sufficient for the 
tongue to move forward into the cavity 32 provided for 
it, the base of the tongue is rotated downward and for- 
ward into the cavity 32 between the teeth, with the re- 
30 suiting opening of the esophageal air passageway 110. 
The apparatus is constructed to fit loosely in the 
mouth so that the jaws are not locked together. In this 
manner the user can sneeze, cough or even vomit 
around the apparatus and not aspirate. The channel 28 
35 formed around the outside of the apparatus by the upper 
and lower outer walls 1 8 and 24, respectively, facilitates 
oral breathing if the nasal passages are closed. Howev- 
er, with a normal patent nasal airway, as shown by the 
arrows on Fig. 6, the apparatus will discourage oral 
*o breathing and permit proper nasal breathing. 

Exemplary embodiments of the invention which al- 
low adjustment of the position of the upper platform with 
respect to the lower platform will now be described. 
Fig. 7 is a perspective view of upper and lower 
■s members 1 20 and 1 30 of the apparatus according to a 
preferred embodiment of the present invention. The up- 
per and lower members 1 20 and 1 30 are rhade.of a rigid 
or semi-rigid material which may be injection molded to 
create trie desired shape. A single piece of plastic may 
o be used to form each member. One such material is 
methylmethacrylate, which is a plastic material used for 
dentures. After the device is fitted, it may be cured. The 
curing process prevents undesirable absorption of 
mouth fluids, or cleaning fluids, and presents a smooth 
>" non-irritating surface to the soft tissues of the mouth. 
Alternatively, according to a preferred embodiment, 
this device may be made from a resilient semi-rigid poly- 
carbonate resin thermoplastic such as Lexan™, as de- 
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scribed above. The resin pret Ibly has a specific grav- 
ity of about 1 .20, a tensile strength (yield) of about 9000 
and a softening temperature of about 310°F 

Referring to Figs. 7-10, the upper member 120 
forms an upper platform and the lower member 130 
forms a lower platform. The upper platform is defined by 
front and rear walls or flanges 124 and 126, respectively, 
extending upwardly from the upper platform floor 128. 
The lower platform is defined by front and rear walls or 
flanges 1 34 and 1 36 respectively, extending downward- 
ly from the lower platform floor 1 38. The rear flange 136 
preferably extends substantially perpendicularly with re- 
spect to the floor 138 of the lower platform. At the inter- 
section of the outer sides of the upper front wall 1 24 and 
the lower front wall 134, an outer channel 140 is formed 
around the outer circumference of the apparatus. The 
user may breathe through the mouth by drawing air 
around the periphery of the device. The user may also 
breathe through the opening between the upper and 
lower members 120 and 130, if necessary. 

Resin layers 142 and 144 respectively, are bonded 
to the upper and lower platforms, as shown in Fig. 8. 
These layers may be formed from an ethylene-vinyl ac- 
etate copolymer resin, and preferably from a resin hav- 
ing a softeningand molding temperature of about 150°F. 
One such material is sold by the Du Pont Company un- 
der the name of Elvax™. 

According to a preferred embodiment of the inven- 
tion, the resin layers 142 and 144 are formed from ma- 
terial which can be easily molded in the user's mouth 
and thus can conform to the configuration of the user's 
upper teeth and normal closing arch. This results in sig- 
nificant cost savings due to a reduction in the time re- 
quired for fabrication, fitting, and adjustment of the de- 
vice. Further, the fitting of the device to allow for reten- 
tion of the normal closing arch of the user provides a 
significant advantage over other known devices. This 
advantage results from the elimination of the potential 
problems with the tempo mandibular joint and the sub- 
stantial increase in comfort for the user during use. 

Individual fitting of the apparatus to fit the user's nor- 
mal closing arch and teeth is simplified by the formation 
of the apparatus from upper and lower members of a 
polycarbonate resin thermoplastic and having layers of 
acetate copolymer resin bonded thereto. According to 
a preferred embodiment, the acetate copolymer resin 
layer is about 3 to 4 millimeters in thickness in the upper 
and lower platforms. Preferably, the acetate copolymer 
resin has a substantially lower softening and molding 
. temperature than that of the polycarbonate resin-ther- 
moplastic forming the upper and lower members. This 
simplifies the individual fitting of the device to the user's 
mouth. 

To fit the device to a particular user, the device is 
immersed in a hot fluid, preferably water, to imparl a 
yielding nature to the acetate copolymer resin layer. In 
this manner, the.resin layer accepts the user's distinctive 
tooth and dental closing arch configuration during the 



fitting process 

Once the acetate copolymer resin is sufficiently 
moldable. the device is forcibly inserted against the us- 
er's upper jaw and teeth. The user then closes his/her 
s mouth in a normal manner. This causes the lower teeth 
to be pressed against the resin layer in the lower plat- 
form. Upon cooling to ambient temperature, the acetate 
copolymer resin retains the user's tooth configuration, 
for ease of repeat placement by the user. Excess resin 
'0 can be cut from the device to make the device more 
comfortable in use. 

The above described method of custom forming the 
device to the user's mouth is easily implemented due to 
the moldabiliry of the acetate copolymer resin after be- 
'5 ing immersed in hot water. It will be readily apparent to 
those skilled in the art, however, that other methods of 
custom forming the device to the user's mouth can be 
implemented with the present invention. For example, 
the upper and lower members can be formed in a con- 
20 ventional manner from an impression taken of the user's 
maxillary and mandibular teeth. The impression is used 
to mold the upper and lower members, which are there- 
by custom fit to the user's mouth without the need for an 
acetate copolymer resin layer. This and other such var- 
25 iations in the method of custom forming the device are 
intended to fall within the scope of the present invention. 

For the proper fitting of this device, the user is in- 
structed to close his/her mouth normally, so that the fit- 
ted apparatus does not cause any unnatural forward 
so movement of the lower jaw. In other words, when the 
apparatus according to the present invention is fitted in 
the user's mouth, the lower jaw is in substantially the 
same position as it is when the device is not inserted in 
the mouth, so that with respect to the upper jaw the nor- 
35 mat closing arch of the user is maintained. When the 
fitted apparatus is inserted in the user's mouth, the de- 
vice allows complete freedom of natural movement of 
the lower jaw side to side, but does not allow the lower 
jaw to drop backwards. However, as noted above, while 
fo forward movement of the lower jaw is permitted, the low- 
er jaw is not forced into an unnatural forward placement 
during use. The apparatus according to the embodiment 
shown in Figs. 7-10 also allows adjustment of the posi- 
tion of the upper member 120 with respect to the lower 
45 member 1 30 at any time during treament, as will be de- 
scribed in more detail below. 

When fitted properly, the maxillary teeth are firmly 
engaged in the moldable material.on the upper platform 
formed by the upper member. 1 20. The maxillary teeth 
50 back to approximately the first molars oh each side have 
the occluding surfaces indented in the moldable mate- 
rial. The lower teeth go into the area provided by the 
lower platform of the lower member. 130. This area 
should only be a rest or a stop for these teeth, so that 
55 the jaw will not be allowed to close all the way to its nor- 
mal point of closure. The fitted apparatus allows the jaw 
to move and barely has the feeih indented in it. The low- 
er platform extends back to about the first molars to pre- 
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vent super eruption of the teeth, to allow the jaws to be 
supported, and to prevent pain. 

Fig. 10 illustrates a rear view of the apparatus. As 
described above, a channel 140 is formed on the front 
side of the apparatus adjacent to the outside surfaces 
of the upper front wall 124 and the lower front wall 134. 
The channel 140 forms an air passage around the out- 
side of the apparatus when it is inserted during use. In 
the inside surface of the apparatus, a cavity 142 is 
formed between the upper and lower members 1 20 and 
1 30 at the intersection of the rear side of the upper rear 
wall 126 and the lower rear wall 136. The tongue rests 
in the cavity 142 by natural reflexive movement when 
the apparatus is in use to open the esophagal airway. 

When the apparatus has been fitted to a user's 
mouth, teeth impressions (not shown) are formed when 
the apparatus is inserted against the upper jaw and 
teeth, as described above with respect to Fig. 5. The 
lower teeth also form impressions. 

Fig. 11 illustrates an apparatus in its in-use position 
in the mouth. For purposes of clarity, the resin layer has 
been omitted. The upper teeth 200 are snugly inserted 
in the impressions (not shown) in the upper platform 
formed, by the upper member 120. The lower teeth 202 
rest in the impressions (not shown) in the lower platform 
formed by the lower member 130 and are prohibited 
from backward movement by the rear wall or flange 1 36 
of the lower platform. When the apparatus is inserted, 
the mandibular teeth approach the maxillary teeth and 



the resilient semi-rigid material of the upper and lower 
members 120 and 130 at the rear molar area of the 
members. Projecting from the upper and lower plates 
on each side of the apparatus are blocks 156 and 158, 
5 respectively, which receive a longitudinal screw 1 60 for 
controlling the forward and backward movement of the 
upper member 120 with respect to the lower member 
1 30. The adjustment device 1 50 can be formed of a met- 
al such as stainless steel or any other suitable material 
10 such as a sufficiently strong plastic material. 

As shown most clearly in Fig. 18, the longitudinal 
screw 160 is received in the block 156 extending from 
the upper plate 152 through a socket 157 formed within 
the block 156. The socket 157 has a hole 159 therein 
'5 which is large enough to allow the longitudinal screw 
160 to pass freely through the hole. The hole is suffi- 
ciently small, however, to retain the head 1 62 of the lon- 
gitudinal screw 160 within the socket 157. In this way, 
the head 162 of the longitudinal screw is free to rotate 
20 within the socket 157, but the longitudinal screw 160 
cannot move forward or backward with respect to the 
block 156. 

The block 156 preferably has a cylindrical bore 161 
therein which intersects with the socket 157. In Fig. 18, 
25 the cylindrical bore 161 has an axis which projects out 
of the page. The radius of the cylindrical bore 1 61 is pref- 
erably made sufficiently large to allow the head 162 of 
the longitudinal screw 160 to be inserted through the 5 
cylindrical bore 161 into the socket 1 57 during assembly 



come to rest in a normal closing arch, with the jaws sep- so of the device. As shown in Fig. 17, the block 156 may 

arated from eai~h nlhor hv tho annarolnr. Tk„ .,. >_ . ' 



arated from each other by the apparatus. The user's 
longue (not shown) slides into the cavity 142 formed by 
the rear wall 126 of the upper platform and the rear wall 
136 of the lower platform. Specifically, by opening the 
jaws slightly, an amount sufficient for the tongue to move 
forward into the cavity 142 provided for it, the base of 
the tongue is rotated downward and forward into the 
cavity 142 between the teeth, with the resulting opening 
of the esophageal air passageway 210. 

The apparatus is constructed to fit loosely in the 
mouth so that the jaws are not 5 locked together. In this 
manner the user can sneeze, cough or even vomit 
around the apparatus and not aspirate. The channel 1 40 
formed around the outside of the apparatus by the upper 
and lower outer walls 124 and 134, respectively, facili- 
tates oral breathing if the nasal passages are closed. 
However, with a normal patent nasal airway, as shown 
by the arrows in Fig. 11, the apparatus will discourage 
oral breathing and permit proper nasal breathing. 



also be provided with a horizontal channel 163 and a 
vertical channel 1 65 which intersect the socket. The hor- 
izontal channel 163 and the vertical channel 165 allow 
the longitudinal screw 160 to be rotated about different 
axes after the head 162 is inserted into the socket so 
that the head 1 62 faces the rear, of the apparatus. Thus, 
the head 162 may be inserted through the cylindrical 
bore 161 into the socket 157, rotated about one axis 
through the horizontal channel 163, and rotated about 
a perpendicular axis through the vertical channel 1 65 so 
that the head can be oriented to face rearward. 

The longitudinal screw 1 60 is screwed into a thread- 
ed hole 167 of the other block 158 extending from the 
lower plate 154. The rotation of the screw. 160 adjusts 
the longitudinal position of the screw with respect to the 
block 158. Thus, by turning the screw 160, the relative 
longitudinal positions of the upper and lower members 
120 and 130 can be adjusted. That is, the longitudinal 
screw 160 allows, adjustment of the upper and. lower . 



Hgs. 7-10 and 17-18 show an embodiment of the so members 120 and 130 relative to one another front to 



invention in which the upper and lower members 120 
and 1 30 are connected together with an adjustment de- 
vice 1 50. The adjustment device 1 50 fixes the upper and 
lower members 120 and 130 together on both the left 
and the right side of the upper and lower members. On 
each side (left and right) of the apparatus, the adjust- 
ment device 150 preferably comprises an upper plate 
152 and a lower plate 154. The plates are embedded in 



back and back to front in relation to the user's mouth. 
The longitudinal screw 160 also serves to attach the up- 
per member 120 to the lower member .130. As. best 
shown in Fig. 1 7, the head 1 62 of the longitudinal screw 
160 preferably faces the rear end of the apparatus so 
as to facilitate adjustment of the apparatus, for example 
with a small screwdriver or alien wrench. 

The blocks 156 and 158 preferably project from the 



upper and lower members 1L- and 1 30 on the inside of 
the members and do not occupy the entire width of the 
members, as shown in Fig. 17, so that a breathing chan- 
nel 1 40 is formed between the members adjacent to the 
outside edge of the blocks 156 and 158. The breathing 
channel allows air to pass from the throat out the front 
of the mouth along the sides of the apparatus. 

The forward and backward positioning of the upper 
member 1 20 with respect to the lower member 130 can 
be adjusted by adjusting the longitudinal screw 160 in 
the upper and lower blocks 156 and 158. The adjust- 
ment device 150 thus allows for precise adjustment of 
the relative positions of the upper and lower members 
at any time during the patient's use of the device. For 
example, when the patient is first fitted for the device, 
the adjustment device can be used to achieve the exact 
desired positioning of the maxillary teeth relative to the 
mandibular teeth. In addition, as the patient becomes 
accustomed to the device, it may be desirable to make 
further adjustments in the relative positioning of the up- . 
per and lower members 120 and 130, for example, to 
improve the effectiveness of the device or to reduce any 
discomfort experienced by the user. The adjustment de- 
vice thus allows the doctor and patient to precisely ob- 
tain the desired position of the mandible, for example i 
for comfort and elimination of snoring and related prob- 
lems, without the need to refit or fabricate a new appa- 
ratus. 

Figs. 12-16 show an embodiment of the invention 
in which an adjustment device 1 75 comprises longitudi- 3 
nal screws 170 for adjusling the relative forward and 
backward positions of the upper and lower members 
1 80 and 1 90 as well as vertical screws 1 72 for adjusting 
a separation distance between the upper and lower 
members 1 80 and 1 90. According to this embodiment, 3 
at least one and preferably two vertical screws 172 are 
provided on each side (left and right) of the apparatus 
to adjust the separation distance between the upper and 
lower members 180 and 190. The vertical screws 172 
at one end thereof may be received into screw holes in 4( 
the upper member 180 or lower member 1 90. The other 
end of the vertical screw 172, which may be rounded, 
makes contact with the other member to establish a sep- 
aration distance between the upper and lower mem- 
bers. 4S 

As shown in Figs. 1 4 and 1 5, the vertical screws 
172 are preferably angled in such a way that the holes 
in the plate 182 which receive the vertical screws 172 
are located toward the outer edge of the plate 1.82. Thus, 
as shown in Figs. 14 and 15, by angling the vertical so 
screws 172 toward the outer edge of the plate 182, the 
bottom of the screws 172"can contact the lower plate 
192 proximate to the center of the plate 1.92, while the 
threaded holes in the upper plate 1 82 can be placed to- 
ward the outer edge of the plate 182. The angle of the ss 
vertical screws 1 72 is preferably about 20 degrees from 
vertical. The location of the holes toward the outer edge 
of the plate minimizes the interference of the holes with 



the maxillary tl_.h. 

As shown in Fig. 12, the vertical screws 172 can 
have a recess 173, such as a hexagonal recess to re- 
ceive an alien wrench or any other recess to receive an 
5 adjustment tool such as a screwdriver, formed at one 
end thereof within the outer diameter of the vertical 
screw 172. By turning each vertical screw 172 with an 
alien wrench or other suitable tool, the separation dis- 
tance between the upper and lower members may be 
<o adjusted. 

The upper and lower members 180 and 190 in the 
embodiment shown in Figs. 12-16 can be constructed 
in the same manner as described above with respect to 
the upper and lower members 120 and 130 shown in 
5 Figs. 7-10. For brevity, the discussion of the construction 
and features of the upper and lower members will not 
be repeated. However, it will be readily apparent to one 
skilled in the art that the same features described with 
respect to members 1 20 and 1 30, such as the resin lay- 
0 er, the perpendicularly extending flange, the breathing 
channel, etc., can be included in the members 180 and 
190. 

The embodiment shown in Figs. 12-16 includes up- 
per and bwer plates 1 82 and 1 92 which are embedded 
; in the resilient semi-rigid material of the upper and lower 
members 180 and 190 at the rear molar area of the ap- 
paratus. Projecting from the upper and lower plates 182 
and 1 92 are blocks 1 84 and 1 94, respectively, which re- 
ceive the longitudinal screws 170. The blocks 184 and 
' 1 94 are provided with a means for receiving the longi- 
tudinal screw 170 at different angles. As shown in Fig. 
16, the upper block 184 includes a cylinder 186 dis- 
posed within a cylindrical opening in the block 184 such 
that the cylinder 186 can rotate within the cylindrical 
opening. The cylinder 186 includes a threaded hole 187 
for receivin g the longitudinal screw 1 70. The longitudinal 
screw 170 may thus be received into the upper block 
184 from a range of angles due to the ability of the cyl- 
inder 1 86 to rotate within the cylindrical hole of the block 
184. 

The lower block 194 shown in Fig. 16 includes a 
socket 196 having a hole 198 therein through which the 
longitudinal screw 170 is received. The hole 198 has a 
size which is sufficiently large that the longitudinal screw 
170 is free to project outwardly from the block 194 at 
different angles. The hole 198 is sufficiently small, how- 
ever, that a head 174 of the longitudinal screw 170 pre- 
vents the end of the screw 170 from leaving the socket 
1 96. As shown in Fig. 1 4, the head 1 74 of the longitudi- 
nal screw 1 70 may comprise a hexagonal opening 177 
or any other appropriate shape to receive an alien 
wrench or any other suitable tool such as a screwdriver 
for rotating the screw. 

As is seen most clearly in Figs. 14-16, both the up- 
per block 1 84 and the lower block 1 94 may have a chan- 
nel cut therethrough to allow the longitudinal screw 170 
to pass through the block at different angles. Thus, an 
upper vertical channel 1 76 may be formed in the upper 
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block 184 and a lower vertical channel 178 may be 
formed in the lower block 194. Fig. 16 shows a cross 
section of the apparatus cut through the channels 176 
and 178. 

The upper and lower vertical channels 1 76 and 178 
allow the longitudinal screw 170 to be received in both 
the upper and the lower blocks 184 and 194 from a 
range of angles. This feature allows for simultaneous 
adjustment of the relative forward and backward posi- 
tions of the upper and lower members 1 80 and 1 90 with 
the longitudinal screw 170 as well as adjustment of the 
separation distance between the upper and lower mem- 
bers 180 and 190 with the vertical screws 172. Thus, 
the adjustment device of Figs. 1 2-16 provides great flex- 
ibility in adjusting the relative positioning of the upper 
and lower members 180 and 1 90, which may be advan- 
tageously utilized by the doctor to precisely align the up- 
per and lower members at any time during treatment 
without the need to refit or refabricate the apparatus. 

As described above with respect to the embodiment 
shown in Figs. 7-10 and 17-18, the block containing the 
socket may advantageously include a cylindrical bore 
1 99 intersecting the socket 1 96 as well as horizontal and 
vertical channels. The horizontal and vertical channels 
179 and 178, respectively, shown in Fig. 14, along with 
the cylindrical bore intersecting the socket 196, allow 
the head of the screw to be inserted into the socket 
through the cylindrical bore and rotated into proper 
alignment to face the rear of the apparatus. Thus, during 



preciably. 

As shown in Fig. 21 , the reciprocal surfaces 222 and 
224 of the upper and lower blocks 226 and 228 fit to- 
gether to fix the relative forward and backward positions 
5 of the upper and lower members 230 and 240. The ad- 
justment device 220 thus allows a user to easily adjust 
the relative forward and backward positions of the upper 
member 230 with respect to the lower member 240 in a 
discreet number of positions. Also shown in Fig. 21 is a 
'0 screw 236 which can be used to secure the two blocks 
226 and 228 together after they have been adjusted to 
the desired position. A threaded hole can be formed in 
one of the blocks whenever the relative positions of the 
upper and lower members are adjusted. 
15 For brevity, a description of the upper and lower 
members will be omitted. However, it will be readily ap- 
preciated by those skilled in the art that the upper and 
lower members can be constructed to have all of the 
features described in previous embodiments, such as 
20 the resin layer, the perpendicularly extending flange, the 
front and rear walls, the breathing channel, etc. 

Figs. 23 through 26 show an embodiment of the in- 
vention in which the interlocking surfaces 242 and 244 
of the upper and lower blocks 246 and 248 comprise a 
series of cylindrical projections 252 which interlock with 
a reciprocal series of cylindrical openings 254. The cyl- 
inders 252 can be placed inside the cylindrical openings 
254 to fix the relative forward and backward position of 
the upper member 250 with respect to the lower member 



screw 170 may be inserted through the cylindrical bore 
1 99 into the socket 1 96. The longitudinal screw 1 70 may 
then be rotaled about one axis through the horizontal 
channel 1 79 and about a perpendicular axis through the 
vertical channel 178 such that the head 174 of the lon- 
gitudinal screw 170 faces the rear of the apparatus. 

Figs. 1 9 through 22 show an embodiment of the in- 
vention in which an adjustment device 220 comprises 
reciprocal surfaces 222 and 224 for adjusting the rela- 



246 with projections 253 of any suitable form. The ad- 
justment device according to this embodiment thus al- 
lows easy adjustment to a number of discreet adjust- 
ment positions as with the embodiment shown in Figs. 
1 9-22. For clarity, the number of cylinders shown in Figs. 
23-26 is relatively small. However, a greater number of 
smaller cylinders can be implemented, for example if 
more precise adjustment is desired. The cylinders 252 
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lower members 230 and 240. As shown most clearly in 
Fig. 22, the reciprocal surfaces 222 and 224 may be 
formed in a saw tooth pattern. Each member, upper and 
lower, thus includes a block 226, 228 having a saw tooth 
pattern. For clarity, the saw tooth pattern shown in Figs. 45 
19-22 has a relatively small number of teeth. However, 
the teeth can be made to be any desired size, for exam- 
ple to allow for more precise adjustment with smaller 
teeth. 

The blocks 226 and 228 may be fixed to the plates so 
232 and 234 which are embedded in the upper and low- 
er members 230 and 240. Alternatively, the upper mem- 
ber 230 may be formed, integrally with the upper block ' 
226 from a single mold.The lower member 240-may be 
formed integrally with the lower block 228 from a single ss 
mold. Forming the upper member and upper block from 
a single mold and the lower member and lower block 
from a single mold reduces the manufacturing cost ap- 



interlocking attachment of the upper 
member 250 to the lower member 260, which dispenses 
with the need for a securing screw. However, as in the 
embodiment shown in Figs. 19-22, a securing screw 
(not shown in Figs. 23-26) can be used to lock the upper 
block 246 to the lower block 248. The screw may thus 
pass through the lower block 248 having the cylindrical 
openings and into one of the cylinders 252. 

The upper block 246 and the lower block 248 can 
be attached to plate 262 and 264 which are embedded 
in the upper and lower members 250 and 260, respec- 
tively. Alternatively, the upper and lower blocks 246 and 
248 can be formed integrally with the upper and lower 
members 250 and. 260, respectiveJy, out of a single 
mold. Forming the upper member and upper block from 
a single mold and the lower member and lower block 
from a single mold reduces the manufacturing cost ap- 
preciably. 

For brevity, a description of the upper and lower 
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members will be omitted. H lever, it will be apparent 
that the upper and lower members can be constructed 
to have all of the features described in previous embod- 
iments, such as the resin layer, the perpendicularly ex- 
tending flange, the front and rear walls, the breathing 5 
channel, etc. 

The foregoing description of the specific embodi- 
ments will so fully reveal the general nature of the in- 
vention that others can, by applying current knowledge, 
readily adapt for various applications such specific em- 10 
bodiments without departing from the generic concept, 
and, therefore, such adaptations and modifications 
should and are intended to be comprehended within the 
meaning and range of equivalents of the disclosed em- 
bodiments. For example, Ihose skilled in the art will « 
readily appreciate that many other configurations and 
variations of the adjustment device can be utilized in 
conjunction with the present invention. It is to be under- 
stood that the phraseology of terminology employed 
herein is for the purpose of description and not of limi- 20 
tat ion. 

Claims 

25 

1. An apparatus for intra-oral use comprising: 

upper means for snugly fitting over maxillary 
teeth of a user; 

lower means, connected to the upper means, 30 
for loosely fitting over mandibular teeth of the 
user so as to allow the mandibular teeth to ap- 
proach the maxillary teeth and come to rest in 
a normal closing arch such that a relative posi- 
tion of the maxillary teeth and the mandibular 35 
teeth when the apparatus is worn is the same 
as when the apparatus is not worn and to allow 
freedom of movement of the mandible in for- 
ward and side to side directions while prevent- 
ing rear movement of the mandible; and 4o 
adjustment means, connected to the upper and 
lower means, for adjusting a position of the up- 
per means with respect to a position of the low- 
er means. 

45 

. The apparatus of claim 1, wherein the adjustment 
means allows forward and backward adjustment of 
the Upper means with respect to the lower means. 

The apparatus of claim 1, wherein the adjustment - so 
means allows adjustment of a separation distance 
between a bottom surface of the upper means and 
a top surface of the lower means. 

The apparatus of claim 2, wherein the adjustment ss' 
means allows adjustment of a separation distance 
between a bottom surface of the upper means and 
a top surface of the lower means. 



5. The appci bs of claim 1, wherein the adjustment 
means comprises: 

a longitudinal screw which controls a forward 
and backward adjustment of the upper means 
with respect to the lower means; and 
at least one vertical screw which controls a sep- 
aration distance between a bottom surface of 
the upper means and a top surface of the lower 
means. 

6. The apparatus of claim 5, wherein the adjustment 
means further comprises: 

a first block into which the longitudinal screw is 
received, the first block fixed to the upper 
means; and 

a second block into which the longitudinal 
screw is received, the second block fixed to the 
lower means, wherein at least one of the first 
block and the second block is adapted to re- 
ceive the longitudinal screw at more than one 
angle. 

7. The apparatus of claim 6, wherein at least one of 
the first block and the second block includes a cyl- 
inder which receives the longitudinal screw and 
which rotates within the block to receive the longi- 
tudinal screw at different angles. 

8. The apparatus of claim 6, wherein at least one of 
the first block and the second block includes a sock- 
et which receives a head of the longitudinal screw 
and which allows the longitudinal screw to project 
from the block at different angles. 

9. The apparatus of claim 1 , wherein the adjustment 
means comprises a first block extending from the 
upper means, and a second block extending from 
the lower means, wherein the first block and the 
second block have reciprocal surfaces which fix a 
forward and backward position of the upper means 
with respect to the lower means. 

10. The apparatus of claim 9, wherein the reciprocal 
surfaces are in the form of a saw tooth pattern. 

11. The apparatus of claim 9. wherein the reciprocal 
surfaces are in the form of a .series of cylinders 
which interlock with a corresponding series of cylin- 
dricaJ openings. 

12. The apparatus of claim 9, wherein the first block is 
formed integrally with the upper member and the 
second block is formed integrally with the Tower 
member. 

13. The apparatus of claim 1, wherein the upper and 
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lower means form a substantially semi-circular 
framework which, when inserted into the user's 
mouth, causes the maxillary and mandibular jaws 
to remain slightly open but not locked in position. 

14. The apparatus of claim 1, wherein the upper and 
lower means each comprise a moldable resin bond- 
ed to a resilient semi-rigid resin thermoplastic. 

15. The apparatus of claim 1, wherein the lower means »o 
comprises two walls extending from a floor, a rear 
one of the walls extending substantially perpendic- 
ular with respect to the floor. 

16. The apparatus of claim 1, wherein the upper and is 
lower means define therebetween a cavity which re- 
ceives a user's tongue due to natural reflexive ac- 
tion during use. 

17. The apparatus of claim 1, wherein a channel for 20 
breathing is provided between the upper and lower 
means along an outer circumference of the upper 
and lower means. 
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18. An oral apparatus comprising: 2s 

upper means for receiving maxillary teeth of a 
user; 

lower means, connected to the upper means, 
for receiving mandibular teeth of a user so as 30 
to allow the mandibular teeth to approach the 
maxillary teeth and come to rest in a normal 
closing arch such that a relative position of the 
maxillary teeth and the mandibular teeth when 
the apparatus is worn is the same as when the 35 
apparatus is not worn; and 
adjustment means, connected to the upper and 
lower member, for adjusting a position of the 
upper means with respect to a position of the 
lower means. 40 

19. The apparatus of claim 18, wherein the adjustment 
means comprises a first block extending from the 
upper means, and a second block extending from 
the lower means, wherein the first block and the 
second block have reciprocal surfaces which fix a 
forward and backward position of the upper means 
with respect to the lower means. 

20. An oral apparatus comprising: 

upper means for receiving maxillary teeth of a 
user; 

lower means, connected to the upper means, 
for receiving mandibular teeth of a user and for i 
allowing freedom of movement of the mandible 
in forward and side to side directions while pre- 
vendng rear movement of the mandible; and 



adjustment means, connected to the upper and 
lower means, for adjusting a position of the up- 
per means with respect to a position of the low- 
er means. 

21. An oral apparatus comprising: 

an upper member which receives maxillarv 
teeth; 

a lower member which receives mandibular 
teeth; and 

adjustment means, connected to the upper and 
lower members, for adjusting a separation dis- 
tance between a lower surface of the upper 
member and an upper surface of the lower 
member and for independently adjusting a for- 
ward and backward position of the upper mem- 
ber with respect to the lower member. 

22. An oral apparatus comprising: 

an upper member which receives maxillary 
teeth; 

a lower member which receives mandibular 
teeth; and 

longitudinal adjustment means, connected to 
the upper and lower member, for adjusting a 
forward and backward position of the upper 
member with respect to the lower member. 

23. The oral apparatus of claim 22, wherein said adjust- 
ment means comprises : 

a first block fixed to the upper member and pro- 
jecting toward the lower member; 
a second block fixed to the lower member pro- 
jecting toward the upper member; and 
a longitudinal screw adapted to be received into 
openings in the first and second blocks 

'0 

24. The oral apparatus of claim 22, further comprising: 
vertical adjustment means for adjusting a sep- 
aration distance between a lower surface of the up- 
per member and an upper surface of the lower 

5 member. 

25. The oral apparatus of claim 23, further comprising: 
vertical adjustment means for adjusting a sep- 
aration distance between a lower surface of the up- 

' per member and an upper surface of the lower 
member. 

26. The oral apparatus of claim 25, wherein said vertical ; 
adjustment means comprises at least one vertical 
screw which controls the separation distance. 

27. The oral apparatus of claim 26, wherein at least one 
of the first block and the second block includes a 



cylinder which receives! i longitudinal screw and 
which rotates within the block to receive the longi- 
tudinal screw at different angles. 
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